Shortly afterward the Papoose vein was discovered in an outcrop near the present town of Atolia, and within a few months the Union deposits at the west end of the field were discovered,.
The Atolia Mining Co. was organized in 1905, and most of the productive part of the district came under its control 0
Wartime boom prices in 1916 brought thousands of miners into the district to work the placer deposits of the "Spud Patch," so named because the pieces of scheelite resembled potatoeso
The richness of the ore led to high-grading and to theft of concentrates, and scheelite "spuds" were an acceptable medium of exchange in the bars and stores of the region 0
Tungsten prices collapsed when the armistice was signed in 1918, and the district was inactive from then until 1924, when the Union mine was reopenedo Large-scale placer operations were carried on in the Spud Patch area from 1926 to 1931o
In 1934 Atolia Rand Placers, Inc., purchased and leased surface rights in the western part of the Atolia district and drilled about 1,500 test holes to sample the gold-scheelite placer deposits. The samples were treated In a small pilot mill, and later a large plant was constructedo This plant operated for about 6 months before being shut down because of poor recovery; it was afterward partly dismantled. 
Production
The quantity of concentrates produced and sold by the Atolia Mining Co. each year to the end of 1939 is listed in the table below and amounts to 795,148 units more than 95 percent of the total output of the district.. Production from other properties in the district, roughly estimated to total 26,000 units, brings the total for the district to 821,148 units. The second largest production has come from the Spud Patch placer deposits, I/ which were most active In 1916-17. Hess estimated the total production for those 2 years to be not more than 300 tons of concentrate containing 60'percent of W03 (18,000 units). The total placer production, Including that from the Atolla Mining
Co. placer plant, probably has not exceeded 50,000 units, or, roughly, 6 percent of the total production of the district.
Concentrates produced and sold by the Atolla Mining Co. 
Field work
The writers, assisted by MacKenzie Gordon, Jr., were engaged in field work in the Atolia district from November 26, 1939 , to March 3, 1940 . Lemmon is largely responsible for underground mapping, Dorr and Gordon for surface work. Geologic level maps on scales of 20 and 30 feet to the inch were made of all accessible underground workings« A surface map prepared by the Atolia Mining COo is the nucleus of the topographic sheet (pi. 35), and the company's primary traverse is the base for the extended triangulatlon system used in completing the map by plane-table and alidade survey,. Depth to bedrock was observed where possible and is shown in many places by records of drill holes on properties of Atolia Rand Placers, Inc., and of the Federal mine group. All this information has been utilized in drawing contours of the bedrock surface (see pi. 35).
To operators, property owners, and residents of the district we owe thanks for the loan of maps and records, for pertinent information, and for cordial cooperation. This survey would have not been developed in depth, it is likely that some of the ore shoots can be followed downward successfully, particularly in the Flatiron and Amity mines.
Diamond drilling is worth considering in the search for parallel ore shoots at depth, but it would require close-spaced holes because of the lenticular character of the ore bodies.
In times of high prices lessees could probably produce considerable scheelite at Atolia by surface prospect trenches cut by bulldozers where bedrock conditions permit.
Reserves in the placer deposits are discussed in the section on placers.
6/ Hulln, C. D., op. cit., p. 127, 1925.
PLACER DEPOSITS Distribution
The alluvium that blankets the Atolia district contains a large quantity of scheellte--a fact that is important in considering the tungsten reserves of the area. Although the scheelite content of the alluvium is very uneven and over much of the district is too small for profitable extraction at any probable peacetime prices, the presence of placer gold in relatively large quantities may make it possible to extract tungsten as a byproduct. The placers in the western part of the field were worked in the past primarily for gold; whereas those in the eastern half were worked for tungsten and the gold was not saved.
The thickness of the alluvium has been measured in many shafts and pits, especially in those of the Atolia Rand Placers,
Inc. Few measurements unfortunately are available in the Spud
Patch, where most of the placer mining has been done, for no logs were kept there and the bedrock is now covered in most of the openings. However, enough measurements are available throughout the district to serve as the basis of a contour map of the bedrock surface (pi. 35); and from this map some of the factors that have controlled the deposition of the placers can be determined.
The bedrock surface has a greater relief than the present surface and is furrowed by many sharply incised stream channels.
The incisions of these streams were undoubtedly caused by temporary and probably short-lived rejuvenation, which could have been caused by one or more s of several factors, among which are movement along the northeast-striking fault mentioned on page 216, a change in the drainage from the main Mojave Basin to the nearer Cuddeback Lake Basin, and possible climatic changeSo In the western placer area, between'coordinates 3,000 W. and 7,000 W., gold and scheelite are concentrated in relatively deep and narrow channels, some of which are so narrow that their exploitation by large machines is difficult.
A broad deep channel near the western border of the area mapped was probably excavated by a stream heading about 3 miles north, in the Stringer district, where veins carrying both gold and scheelite have been worked. This channel is completely filled with alluvial material or "wash", and there is no available information on its gold or tungsten content.
In the placer area near the Union mine the scheelite con- 
(1) The ore produced at the Union mine has come from two veins the North vein, which carried scheelite at the surface, and the South vein, which was barren at the surface but very productive below the fourth levelo The two veins intersect in the eastern part of the property and converge downward. The maximum horizontal separation between ore shoots in the western part of the mine is about 180 feet on the fourth level and 50 feet on the tenth level. The width of the ore has ranged from 1 inch to as much as 17 feet. Lenses of nearly pure scheelite 5 to 10 feet thick have been mined from parts of the South vein, which has produced nearly as much ore as all the rest of the district combined.
In the western part of the mine the ore has been cut by two diabase dikes. One of these is very persistent, the other erratic. The persistent dike strikes N. 20° W., dips 79° NE., and ranges in thickness from 2 to 6 feet on different levels. The other dike is mostly 1 or 2 feet thick; it has been found only on the seventh, eighth, and ninth levels. Post-mineral movement along the vein fractures has offset the dikes, the north side moving westward as much as 15 feet.
The two ore shoots in the mine are controlled by cross fractures, two of which have considerable importance. The persistent diabase dike occupies the more westerly of these, but no igneous rock has been injected into the other<> Most of the ore mined has been found between these two fractures, which were active during mineralization as well as later.
Presumably they served to relieve stress along the vein in the intermediate area, thus allowing deposition of scheelite from the ore-forming solutions.
The ore shoot in the South vein on the lower four levels of the mine is limited to the west by the persistent diabase dike The single-compartment vertical shaft was sunk to a depth of 500 feet, and levels were run at depths of 300 and 500 feeto On the 300-foot level a drift was run several hundred feet west on a fracture intersected in the shaft, but no ore was foundo On the 500-foot level a crosscut was driven 500 feet south and 
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